Introduction
Migration is "one of the most important challenges of the 21 st century" (Albertinelli et al., 2011; "Migrants in Europe", 2012) . This phenomenon, caused by rising unemployment, increasing crime, the destruction of the traditional indigenous way of life, increasing the burden on the budget, and many other negative consequences, particularly when unregulated or illegal urges governments of developed countries to take certain measures to regulate migration flows within the appropriate migration policies.
The problems of developing an effective migration policy are also becoming more pressing in the European Union (EU), particularly because of the open borders within the framework of this community. In such a situation, the regulation of migration within the EU is usually associated with exposure to the factors generating the process and the living conditions of the population, of which, according to experts, the most important is the difference in the levels of living of the population and socio-economic development of the community.
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An important stage of the development and validation of measures of migration policy in the EU is the clusterization of countries within homogeneous groups in terms of socio-economic development and identification of the main reasons -factors that determine the patterns of intra-group and between group processes. In this regard, the construction of a sustainable clusterization of EU countries in terms of the attractiveness of migration is considered, as well as the identification of factors that have an impact on migration, and cause the differences in the development of EU countries, is relevant.
In this study, the 29 countries of the European Union: Austria, England, Belgium, Bulgaria, Hungary, Germany, Denmark, Greece, Ireland, Spain, Italy, Cyprus, Latvia, Lithuania, Luxembourg, Malta, Netherlands, Norway, Poland, Portugal, Romania, Slovakia, Slovenia, Finland, France, Croatia, Czech Republic, Sweden, Estonia were examined for the period of 2008 to 2010, on 84 social, economic and political indicators: compensation of employees, GDP per capita in PPS, life expectancy at birth by sex, the number of pupils and students, self-reported unmet need for medical examination or treatment by income quintile, etc. (Sartori, 2012; "Migration and migrant population statistics", 2015; Institul National de Statistica, n.d.; National Statistics Office, Malta, n.d.) . All these characteristics are given in comparable units of measurement.
In general, the source data set is a parallelepiped (see Figure 1 ), where the axis i P belongs to EU member states 1.29 i  , the axis X j belongs the previously mentioned socio-economic and demographic characteristics of EU countries 1.84 j  , and the axis t k is time interval, 1.3 t  . When considering the information set numerous problems appear: 1) selecting the informative features that have a significant statistical effect on the migration, 2) reducing the dimensions of the array of information and the transition to the matrix representation of the data, 3) selecting the correct mathematical tools for analyzing small samples in which the number of signs exceeds the number of objects (29 × 84), making it impossible to construct the set econometric models, 4) recovering the gaps in the baseline data, 5) leveling the effect of multicollinearity between variables without significant loss of information content of the feature space (Tikhomirov, Tikhomirova, Oushmaev, 2011) .
The first problem (the assessment of the relationship between factors and migration attractiveness of countries) was solved in several stages. With the help of multiple correlation analysis those features that have the greatest impact on statistical indicators of officially registered immigrants and emigrants were selected from the total number of socio-economic and demographic indicators. It was found that 32 of the 84 characteristic have a significant impact on immigration and 9 characteristic have a significant impact on emigration.
In the next step the combined influence of selected characteristics on migration attractiveness of countries was investigated, using the approach proposed by the authors: scaling of countries by aggregated, randomized indicators. This approach lies in the fact that the selected indicators are assigned levels according to the following principle: if the data has a direct correlation to the corresponding endogenous variable, the number of officially registered emigrants, or the number of registered immigrants, i.e., the correlation coefficient between the factor variable and efficient variable is significant and positive, then the ranks assigned to each variable are as follows: the observation with the highest value is assigned the maximum rank and levels are in descending order.
If the variable has an inverse relationship with the endogenous variable, i.e. the correlation coefficient is significant and negative, then the ranks are assigned to each variable in the reverse order: the observation with the largest value has a rank corresponding to one and then ranks are arranged in ascending order. Then the sum of the ranks corresponding to all variables influencing the emigration and immigration for each country is calculated:
where i is the serial number of the country 1.29 i  ; j is the serial number of variable X j , 1.9 j  (for emigration) and 1.32 j  (for immigration), R i is the sum of the ranks in the country with the number of i, R ij is the rank assigned to the i th observation of the j th variable.
In the next step, the percentage deviation of the sum of the rank of each country from the median level of emigration and immigration in the EU respectively is calculated:
where M is the median for all R i . The scaling was produced with respect to values of percentage: from the largest percentage to the lowest value of percentage. The results of the calculations by the variables of the attractiveness of emigration are presented in Figure 2 . Figure 3 shows the ranking of EU countries, which was built for the number of officially registered emigrants per thousand inhabitants. Comparing the histograms placed in Figure 2 and Figure 3 indicates that these extreme values are the same. This indicates that the selected explanatory variables are really informative and their joint effect on the attractiveness of emigration is significant. Moreover, in Figure 2 and Figure 3 , heterogeneity of the EU countries by selected characteristics is observed (their scatter relative to the EU median level is greater than 70%), which leads to the need for clustering of countries by studied characteristics. Similar results were obtained during the distribution of countries by number of immigrants and the characteristics that affect the level of immigration.
The next problem which we solved in this paper was caused by multicollinearity selected features. Statistics of Pearson has confirmed the presence of multicollinearity in features of emigration attractiveness  
.
60.8 50.9 est tab   on 99% confidence level. It should be noted that the multicollinearity of the features of immigration attractiveness was not statistically established.
Cluster analysis (see Figure 4 ), which was built for the 9 variables of emigration attractiveness, also shows a relationship between them. The dendrogram ( Figure 4 ) shows that the variables numbered 3, 4, 9 are collinear.
Step by step, we removed one variable, which had the least variation, from consideration. This meant that the space variables of emigration attractiveness of EU countries were reduced with no loss of informativity and the problem of multicollinearity was solved. Statistics of Pearson after the removal of collinear variables (no. 4 and 9) was:   22 .. 32.8 38.9 est tab   for α = 0.01.
A similar approach was applied to reduce the feature space on the immigration attractiveness of EU countries. As follows from the dendrogram ( Figure 5 ), many of the characteristics are closely related, although the statistic of Pearson did not confirm the presence of multicollinearity for them, apparently, due to the excessive multi-dimensionality (the number of variables, in this case exceeds the number of observations). For example, variables number 1 and 3, as well as 5 and 6, are collinear so for further research it is advisable to leave only one of each pair, based on the principle that the most preferred variable is the one with higher variability.
Reduction of the feature space of immigration attractiveness was conducted in several iterations. Moreover, in each iteration of the classification we built on a selected set of variables until the requirements of sustainability were met (Tikhomirov et al. 2011) . In order to obtain a stable classification 9 iterations took place. The final dendrogram of cluster analysis of EU countries by immigration attractiveness based on many of its defining characteristics is represented in Figure 6 . From the obtained clustering of countries it follows that they can be divided into two groups of immigration attractiveness (see Table 1 and Figure 7 ). The first group includes countries of the former capitalist camp, and the second group has the countries of the former socialist camp. Luxembourg (the object no.15) is located out of the general mass of EU countries and cannot be added to either of the groups. On the map ( Figure 7 ) these three groups are displayed. The blue color indicates the countries included in the first group, and the red indicates those in the second. Countries which are not included in the review are white.
The quality of the classification was confirmed by discriminant analysis. The percentage of correctly classified cases (in the application of discriminant analysis) was 100%. From the results of the discriminant analysis, shown in Figure 8 , it follows that the groups of countries are located far enough away from each other to indicate their significant differences in immigration attractiveness.
As a result of the statistical analysis 15 variables which have an impact on immigration were selected from 84 variables, such as: final consumption expenditure of households and non-profit organizations serving households as a percentage of GDP, net national income as a percentage of GDP, direct investment flows abroad as a percentage of GDP, natural decline in population per thousand residents, the number of students in higher education per one thousand inhabitants (the number of graduates between the ages of 20-29 years in mathematics, science and technology per thousand population), employment rate by highest level of education attained (the percentage of age group 20-64 years), overcrowding rate by tenure status (the percentage of owner, with mortgage or loan), the percentage of individuals aged 16 to 74 using the Internet for ordering goods or services from other EU countries, the percentage of individuals in aged 16 to 74 using a mobile phone via UMTS (3G) to access the Internet, number of deaths due to accidents, selected from standardized death rate by 100000 inhabitants, individuals seeking information on the Internet with the purpose of learning, life expectancy at birth (healthy life years) and 7 variables which have an impact on emigration: the gross fixed capital formation, defined as investment's percentage of GDP; the gross fixed capital formation, defined as investment's percentage of GDP; population of foreigners by citizenship; the gender differences in the risk of poverty, the percentage from the group 65 years or over; the percentage of individuals aged 16 to 74 using the Internet for ordering goods or services from other EU countries; the volume of passenger transport relative to GDP.
In order to construct models of immigration and emigration attractiveness in the EU countries, the method of principal components was applied to selected variables. At this stage, aggregate variables were built. They affect the attractiveness of immigration and emigration, and are used in econometric modeling as regressors.
It should be noted that the classification of EU countries, held on principal components, retained their membership in the group (Figure 10) . This classification of countries is stable, which is confirmed by the results of the discriminant analysis ( Figure 10 ). Similar calculations were carried out by emigration in EU countries. Classification of the EU countries of emigration attractiveness is robust and is presented in Figure 11 and Table 2 . Consider the results of principal component analysis for the characteristics of the immigration and emigration attractiveness of EU countries. The system of equations of principal components of immigration is as follows: x 
In the component F 1 the following variables have the greatest weight: 7 (the natural population change per 1000 inhabitants), 18 (the overcrowding rate by tenure status), 24 (the percentage of individuals aged 16 to 74 using the Internet for ordering goods or services from other EU countries), 25 (the percentage of individuals in aged 16 to 74 using a mobile phone via UMTS (3G) to access the Internet), and 26 (the percentage of the inhabitance from age 16 to 74 who use a laptop with wireless connection to access the Internet). Moreover, all variables except 18 have positive weights. It was decided that the F 1 describes the technical equipment of the country.
In the component F 2 the following variables have the greatest weight: 14 (the students in the tertiary education system per 1000 inhabitants), 15(science and technology graduates, defined as tertiary graduates in science and technology per 1000 of population aged 20-29 years and graduates in mathematics, science and technology per 1000 of population aged 20-29), 27 ( number of deaths due to accidents, selected from standardized death rate by 100000 inhabitants), and 28 (individuals seeking information on the Internet with the purpose of learning, from individuals aged 16 to 74, who used the Internet within the last three months before the survey). All variables included in the component have negative weights. In this situation, it was assumed that F 2 is responsible for the low level of skills of the economically active population.
In the component F 3 the following variables have the greatest weight: 2 (the final consumption expenditure of households and non-profit institutions serving households measured as percentage of GDP), 4 (the net national income), 16 (the employment rate by highest level of education attained, from the age group 20-64 years. All variables included in this component have positive weights, so we considered it appropriate to characterize the F 3 as the level of production.
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In the component F 4 the following variables have the greatest weight: 2 (the final consumption expenditure of households and non-profit institutions serving households as a percentage of GDP), 7 (the natural population change per 1000 inhabitants), 14 (the students in the tertiary education system per 1000 inhabitants), and 15 (science and technology graduates, defined as tertiary graduates in science and technology per 1000 of population aged 20-29 years and graduates in mathematics, science and technology per 1000 of population aged 20-29). F 4 can be interpreted as a country with a production oriented economy.
Principal component analysis applied to the variables of emigration attractiveness identified the following factors: 
In the component F 1 the following variables have the greatest weight: 1 (the gross fixed capital formation, defined as investment's percentage of GDP), 6 (the gender differences in the risk of poverty, the percentage from the group 65 years or over), 7 (percentage of individuals aged 16 to 74 using the Internet for ordering goods or services from other EU countries). The first variable has a positive weight, and the other two have negative. This suggests that F 1 is responsible for the underdevelopment of the domestic market of a country.
In the component F 2 the following variables have the greatest weight: 2 (the net national income) and 8 (the volume of passenger transport relative to GDP). All variables included in this component have positive weights. In this regard, F 2 can be interpreted as the skill level of the economically active population in a country.
In the component F 3 the following variables have the greatest weight: 5 (population of foreigners by citizenship) and 8 (the volume of passenger transport relative to GDP). It was decided that the component F 3 is responsible for the shortage of labor in a country.
For the studied countries, binary choice econometric models were built by panel data using principal components, which allowed us to quantify the degree of influence of identified factors in the migration attractiveness of the EU countries. The logit model for immigration in the EU countries, which is based on principal components (see Equation 3) is presented in Table 3 .
As can be seen from the results of Table 3 coefficients of regressors F 1 and F 2 are statistically different from zero. In our case, confidence intervals for the parameter estimates 1  and 2  do not cover the zero on 95% confidence level.
Factors F 3 and F 4 are not statistically significant, so on the second iteration of the modeling process they were removed from consideration (see Table 4 ). Factors F 1 and F 2 have an impact on immigration in the EU countries. The first factor F 1 has a positive impact, but factor F 2 has a negative one. It can be reasonably argued that an increase in technical equipment (development of IT technologies) and decrease of low-skilled economically active population increases the probability of a favorable immigration situation in the country. The level of well-being and the production orientation do not have a significant impact on the immigration attractiveness of the country. The logit model of emigration attractiveness, built on the principal components (see Equation 4) has the form: 
The results of the calculation of the migration logit model for our binary data are shown in Table 5 . Components F 1 , F 2 , F 3 and the constant have a significant impact on the amount of emigration. Econometric modeling of the attractiveness of emigration has revealed that with an increase in the production component of the economy and the labor shortage in the country, as well as a reduction of the development of the internal market, the probability of the country's emigration attractiveness grows.
Conclusions
From 15 variables that influence the number of immigrants in the EU, we identified four latent factors of immigration attractiveness: F 1 describes the technical equipment of the country; F 2the low level of skills of the economically active population; F 3level of production; F 4as a production oriented economy of the country. From 9 variables that influence the number of immigrants in the EU, we identified three latent factors of immigration attractiveness: F 1underdevelopment of the domestic market of the country; F 2a scientific backwardness of the country; F 3the shortage of labor in the country.
Using an iterative approach of cluster analysis, discriminant analysis, and factor analysis we have received the stable classification of countries by the level of immigration and emigration. The countries were divided into two groups according to the immigration attractiveness. The first group included former capitalist countries (Belgium, Denmark, Germany, Ireland, Greece, Spain, France, Italy, Cyprus, Malta, the Netherlands, Austria, Portugal, Finland, Sweden, England, Norway) and the second included ex-socialist countries (Bulgaria, Czech Republic, Estonia, Latvia, Lithuania, Hungary, Poland, Romania, Slovenia, Slovakia, Croatia). This result has great importance, since during the study it was revealed that the EU, which has long sought to achieve economic and social equality, has not been able to overcome the historically formed significant differences in the levels of development. Luxembourg was not identified in any group, which confirms that Luxembourg has the economic status of a free economic zone.
According to the emigration attractiveness, EU countries were divided into three stable groups. The first group included Austria, Belgium, Great Britain, Hungary, Germany, Greece, Italy, Cyprus, Latvia, Netherlands, Norway, Poland, Portugal, Finland, France, Croatia, Sweden, Estonia, the second included Denmark, Ireland, Malta, and the third included Bulgaria, Spain, Romania, Slovakia, Slovenia, Czech Republic. Again Luxembourg was not identified in any group.
Econometric modeling of the immigration attractiveness allowed us to explain that increasing in technical equipment (development of IT technologies) and increasing skills of the economically active population increases the likelihood of a successful immigration situation in the country. Immigration situation does not change with the growth of the welfare of a country and the industrial economy orientation.
Econometric modeling of emigration attractiveness revealed that it is determined by an increase in the production component of the country's economy and labor shortages. With increasing underdevelopment of the domestic market the likelihood of a favorable emigration environment is decreased. The results of this study may be of practical interest for a variety of community and government organizations in making effective decisions in the field of migration policy by influencing the work of selected factors, as well as to predict the level of migration attractiveness in different countries.
